The Big Bang

e Broadly accepted theory
for the origin and
evolution of our universe.

e 12-14 bhillion years ago;
the visible universe was
only a few millimeters
across. -

o |t expanded from this het® ~+ &
dense state into thevast .
cCosmos we currently
Inhabit.




Tests of Big Bang Cosmology

 The Big Bang Model is supported by a number
of Important observations

* The expansion of the universe
— The observation that galaxies are receding from us

 The abundance of the light elements H, He, LI
— these elements were fused from protons and
neutrons in the first few minutes after the Big Bang.
 The cosmic microwave background (CMB)
radiation

— The early universe was very hot. The CMB radiation
IS the remnant heat leftover from the Big Bang.



COBE

e« COsmic microwave
Background Explorer
(COBE) satellite

 Observed microwave
emissions from the
edge of the Universe
for two years
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Results from COBE
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Results from COBE

e Immense clouds that are 2.7 x 10> K warmer
than background




Probing the Early Universe

The COBE satellite
observed the edge of the
visible Universe

Prior to this time, photons
were not free to travel
through space

It Is Impossible to see
beyond this

The conditions that
existed in the Universe at
this time can be recreated
In the laboratory




The Ultimate
Structure of
Maltter

 EXperiments at
Fermilab and other
particle accelerators
show that protons and
neutrons can be
further broken down /

Into “quarks” L@
. ﬂ{_‘} E{‘gﬂ nucleus
* A neutron contains: ol

— 2 down, 1 up quark

e A proton contains:
— 2 up, 1 down quark




COBE Case Study
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